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ABSTRACT 

One model of interactive processing useful in 
describing word identification processes in discourse context is of a 
weakly interactive type. This type assumes that the time to identify 
a word in context is an activation function, whereas the time to 
activate a word in memory beyond some criterial identification 
threshold is a multiplicative function of context plus the 
individual's basic word processing rate. Studies confirm this model's 
predictions for individual differences in the time to read a word in 
context! skilled readers identify words more quickly and are affected 
less either by context or by stimulus degrading than unskilled 
readers, Conversly, while less skilled readers are more dependent on 
context to compensate for less efficient word identification skills, 
they are less able to use context to predict words, (HOD) 
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Ir this paper, I discuss some relationshios between children's reading ability 
and the processes of word identification within discourse contexts. In so doing, 
I will discuss interactive processes in reading and attempt to demonstrate how 
some relatively weak Interactive assumptions can Provide a framework for under* 
standing reading ability. 

Interactive Processes in Beading 

The essential feature of an interactive model is that multiple sources of infor- 
mation combine to oroduce some Process such as word identification. Models which 
are weakly interactive do not have direct influences of one information source on 
another scarce, while models which are strongly interactive do have such influ- 
ences. Examples of the former are Morton's (1969) logogen model, McClellartd's 
(1979) Cascade model, <,nd the reading ability model described by Perfetti & Roth 
(1982). In these models, the processes are interactive io that decisions of word 
identification are guided by both higher-level conceptual information and 
by graphic information, ~*\s discourse context (conceptual guidance) and the 
printed letters affect w^rd identificatioo, but do not necessarily directly influ- 
ence each other. By contrast* models that are powerfully interactive Iftumelhart, 
1977; flumelhart I McClelland, 1981) not only describe word identification as de- 
pendent on both graphic data and conceptual data, out they also allow direct in- 
fluences between contextual processes and graphic processes. It Is quite possible 
that the more powerfully interactive models will prove to be correct or at least 
necessary for some processes of word identification (see Kumelhart & McClelland, 
19B1) . However, weakly interactive models are sufficient to examine certain im- 
portant questions of reading ability. In fact they a i -e quite sufficient to ac- 
count for rather intricate influences of context on identification IMassaro, l9S0i 

For reading ability, an important question is this:< Do children of different 
reading abilities differ in their lower-level Processes, their hiqher-ievel pro- 
cesses or both? Of course, both "hiqher-ievel* and "lower- level** include a larqe 
domain of comprehension and Identification Processes and it is inevitable that 
children of different readinq ability will ditfer in many of these processes* 
Here, I restrict discussion to just the process of identifying printed words and 
the contributions to this process of lower-level word coding ability and higher- 
level expectations based on sentence comprehension. For Individuals there are 
two relevant processmq components? (1) The speed of basic word identification 
(Word Identification Speed) and (2) The accuracy of word prediction t given a dis- 
course context (Context Sensitivity), The questions are how these two components 
affect a reader's time to identify a word in context and* especially. Is the prob- 
lem of the low ability reader mainly in word identification or context sensitiv- 
ity? Equivalently* is the advantage of the skilled reader mainly in word iden- 
tification* context sensitivity, or both? 

The mo<lel I Propose is one of the weekly interactive type that assumes the time 
to identify a word in context is ;n activation function* where tne time to acti- 
vate a word in memory beyond some crit^rlal Identification threshold is a muTtl- 
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Plicatlve function of context and a person's basic word processing rate. The 
word processing rate function grows exponentially over time* quickly reaching 
asymptote Further, both the word processing rate (r) and the context component 
(kJ can be considered parameters of individual difference? or of texts and words.; 
TfTus a skilled reader has a faster rate (r) than an unskilled reader and a short 
and frequent word has a faster rate than a long and rare word. Similarly, a 
skilled individual of h*gh context sensitivity has a higher k value than a less 
Skilled individual and a highly predictable context has a higher k value than a 
less predictable context. 

This model makes certain predictions for individual differences in the time to 
read a word in context/ It predicts, m particular, that If two individuals dif- 
fer in basic coding rate (r). the one with the slower rate will be mora affected 
by context. Relative to a~cond1tion of no context, I.e. . isolated word identifi- 
cation, a facllitattve context increases the word identification rate of all read- 
ers,. However it increases the rate of the slow readers more than th« fast reaoers. 
Interestingly, a misleading context should have the same effect, but in the oppo- 
site direction It should s low the rate of the slow reader more than the rate of 
the fast reader. 

The formal basis for these predictions is that the word identification rate (rj Is 
an exponential growth function whereas the context factor (k) is a multiplicative 
constant. Context does not directly affect the process of word identification. 
Instead* it adds activation to the word's location in memory, ij effect reducing 
the amount of data required fron the graPhemlc leveK However , r identification 
can occur quite well without a context, but not without a word. Thus, the context- 
free word identification rate is the overall rate limiting factor In the actua- 
tion of a word in memory.. 

Discourse Context and Predictability 

It is commonplace to assume that word identification is aicved oy discourse context. 
How is this accomplished? It is possible that active predictive Processes operate 
during reading. Thus, a reader lor, for that fcatter* a listener) may actively 
generate predictions about what will appear, Indeed, in the studies to be sum- 
marized here* asking subjects to predict words in texts is the way that contex- 
tual constraint Is assessed, However, If we think about the process o< skilled 
reading* we can imagine instead that active prediction, as anything more than a 
metaphor* is an unlikely process. In most contexts, predicting words takes longer 
than reading them. Furthermore, texts seldom contain words that are completely 
predictable* and except for such complete redundancy, it is difficult to imagine 
any advantage to predicting a word and then having to replace the prediction with 
the actually occurring word. Another possibility is that context effects are 
passive processes, rather than active ones. Tne mechanism for context effects 
would be something more akin to spreading activation (Collins & Loftus* 1475)* 
although it mlojht be rather more constrained by syntactic 1 actors than Is the case 
with other situations of memory activation. Furthermore, in the case of text 
reading* activation ot semantic rinks may be thougnt of as resulting from the 
general semantic content of the text and the more specific semantic links acti- 
vated by the sentence currently being read. Much remains to be understood about 
such processes* but tne assumptions that there are rapid passive activation pro- 
cesses as well as slo,#er, active predictive processes are seen in the general 
facilitation and inhibition model of Posner and Snycer (1975). This model has 
been applied to the specific case of reading words m context by Stanovich and 
West (1979; Stanovich* 1961)* By this view, it is the passive attention-free 
mechanism that provides most of the context facilitation effect. 

This view of contextual Processes f<> not to deny ttie role of active* predictive 
processes in comprehension. The mental activities associated with Integrating 
text propositions with memory structures and anticipating text structures are just 
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two examples of coraptehens ion activities tnat seem to involve some active process- 
es tnat have prediction-line qualities.. However* because such processes make 
demands on central processing resources* tnat is ail tr*e mo-e reason to suppose 
that simpler word Processes should not make heavy demands on these sane resources. 
Tnus a passive "predictive 4 * system serves better than an active one as tar js 
words are concerned^ Botn in the model disiussed above and the experiments dis- 
cussed below, the assumption is that the context factor is one that describes the 
predictability of words in texts, but not necessarily the active prediction of 
words by readers. 

St udies ofJContext and Identification 

The model discussed abovt implies that* compared with high ability readers, low 
ability leaders should have wora identification rates tnat are slower, increased 
more by facflitattve context, and decreased more by misleading context* Ihe 
first of the Predictions is already well established (e.g.* Perfetti 4 Hogaboam, 
1975) ^ Low ahilfty readers have slower times in identifying words. In the 
interactive framework, the questions are now context and graphic data combine 
ih identification and whether low ability readers are less skilled at use of con* 
texu graphic data, or both. An experimental approach to these Questions is to 
vary tne predictive Quality of context, thus observing the contribution of con- 
text* and the graphic Quality of the word* thus observing the contribution of 
graphic data.. 

In tne first experiment to be discussed, children (average age 9) were presented 
with three kinds of contexts* defined according to whether a given word vas hj^hly 
predictable » unpredictable , or anomalous in the 9*ven context* Ihe contexts were 
two sentences in length. Exampiesof each type are given below tor the woro cage . 

Predictable . The lion was the most dangerous animal we hao seen at the zoo. The 
guard warned us not to stick our hands tnrough the bars of his cage . 

Unpredictable . We discovered having a pet isn't easy. Our new pet needed lots 
of things, but first ot all, we got him a caoe . 

Anomalous .- Ihere were lots of fcnings that John had to do before he could go out 
and play with his friend. He had to wash the dishes* finish his school work* and 
clean up his cage , 

Fn** the American children of our research population* the word cage In the highly 
predictable context was, in fact* highly predictable. We measured the predict- 
ability of these contexts by asking children to predict what word would occur 
at the end of the second sentence, ihe average predictability was 80S for the 
highly Predictable contexts* 3* for the unpredictable contexts* and 03 for the 
anomalous contexts. If we compare these three context types to normally occur- 
ring texts* we conclude that the unpredictable type is rather typical.^ Exact 
words are not often Predictable. However che differences between an unpredictable 
context and an anomalous one Is roore Important than a mere 3* predictability. An 
unpredictable context Is unpredictable only In tnat the word that occurs is one 
of many that could occur In tfcat context. The word conforms to the semantic con- 
straint of the context. By contrast* an anomalous context is one which imposes 
semantic constraints different froa the semantic properties bf the target word, 
T*"»t* the final word is not merely unpredictable. It 1s semantical ly anomalous. 

How will readers of different skill identify the target words in such contexts? 
According to genera) features of the model. Predictable contexts should produce 
shorter latencies than unpredictable contexts* regardless of reading skills How- 
ever the tacilitative effect of predictability should be greater for less sKllled 
readers than for fKllfed readers. As for anomalous contexts* they might be ex- 
pected to have some effect in increasing identification latencies. However, tms 
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nrgative effect should be greater tor less skilled readers than for skilled read- 
ers* according to the model,, (iee Pertetti S Roth, 1981* for Illustrations ot 
tn?se predictions, ) 

The results of this experiment are shown tn Figure 1, Relative to unpredictable 

I I 




Anomokxi* (0%) UnpredkfcWe (3t) rV*fdot*» (BO*) 
Context Typ» 

F1g^ L Identification latencies uf skilled and less-skilled readers for three 
types of contexts. Data from Perfettl 4 Roth (1981) 



contexts* predictable contexts were facilitated for latencies of both skilled and 
less skilled readers* but more so for less skilled readers, Anomalous contexts 
produced longer latencies only u>r less skilled readers* at age 9„ For subjects 
one-year younger, the results (nut shown) were that both skilled and less skilled 
readers were negatively affected by context, A possible age difference In the 
effect of anomaly \% consistent with the results of Stanovtch and West (1979) 
that children* but not adultsi were negatively affected by anomalous contexts,. 

Thus there Is support in these data for the prediction of differential context 
effects for readers of different skill, This is consistent with the general as- 
sumptions of the model that the effects of context will depend on the basic con- 
text-free identification rate and that it Is this rate that distinguishes readers 
of different skill. Skilled readers are less affected by context because their 
basic word identification process executes very rapidly. Headers of lower skill 
have slower basic rates that neve not executed before the effect of context Is 
seen. Because of the general developmental differences (Stanovich & West, 1979) 
as well as differences between skil 1 letels* it may 03 correct to suggest the 
following generalization:' As an Individual becomes older and more skilled in 
reading* his reliance on context is reduced. His basic context-free processes 
become more important in determining his identification of words in context. 
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In the experiment discussed above, words were always seen In son* context. Thus* 
there was no comparison between identification times in context and basic iden- 
tification tiroes.- By definition, the latter are based on words viewed in Isola- 
tion, Such comparisons are available from U.e experiments of Perfettt, Goldman, 
and Hogaboam (1979), which were carried on with subjects from the same oopuUtici. 
In these experiments, the context was actually an entire stavt story with occa- 
sional target words to be identified on a screen. The tarqet words varied widely 
In their predictability from the text* The major results were similar to those 
described above.; The function relating identification time to predictability 
showed a larger slope for less skilled readers than for skilled readers (Inter- 
cepts, of course, were also different). That Is, an increase in predictability 
was associated with a larger reduction in identification time for less skilled 
readers , 

In addition, *he Perfetti et al {1979} experiments had a condition in which words, 
comparable to those fron the story, were viewed in isolation. In the isolation 
conditions, ability differences were at their largest, tn fact, the skilled 
readers were about as fast in identifying an isolated word as the> were at Iden- 
tifying an unpredictable word in context. Less skilled reader, by contrast, 
were helped even by unpredictable words in context (compared with Isolated words). 
This last fact demonstrates that context bas e**^cts that aren't measurable by 
the probability that subjects will predict a given word* at least when the sample 
Is not large. The main point is that when basic word Identification is compared 
with content-aided word identification* the ability factor Is seen most Clearly 
In basic Identification time. Predictive contexts help the less skilled reader 
more than the skilled reader and the more predictable the word is, the more he Is 
helped. And when the word Is anomalous rdther than Predict Able the less skilled 
reader is slowed even more. 

Studi es of Degrading and Context 

The strategy of the studies sunmarlzed above was to observe the Influence of con- 
text by varying the Predictability of a word, Thfs, In effect* reduces the reli- 
ance on basic word processing, except where the context and the target word are 
anomalous, Within an interactive model, the other side of the problem can be 
examined by manipulating the difficulty of word processing. Or* way to do this 
is to visually degrade the word target* The assumption Is that degradation slows 
the rise of the word activation function, because graphic data accumulates more 
slowly. It forces a greater reliance on word knowledge and decoding ability. It 
also presents an opportunity to slow down the word processing of skilled readers 
to observe whether they then mimic less skilled readers. 

Examples of the sort of degrading we (Perfetti & ftoth, 1981) carried out are 
shown in Figure 2 K These three levels of degrading, defined by the percentage of 
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Fig, 2, Examples of words of 0, 21, and 42 percent degrading. 
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features deleted, were used m one experiment and in Another experiment th*re 
were four levels beyond zero - 14%» 21%, 285 and 42%, j n addition to varying 
the qualuy of the word through degrading* we varied the predictability ot the 
word in discourse ccntext. In one experiment context wa^ Provided bv sentence 
Pairs and In another experiment by one of the stories of Ptrfetti et al (1979). 

Since the experiments produced similar results, I will describe just one* Con- 
texts were high, moderate, and low in the constraint on target words provided by 
contents. !n order to provide a more sensitive measure of predictability* sub* 
Jects were given IS seconds to Predict words that might complete a two-sentence 
text. High constraint contexts allowed prediction of the target by nearly all 
subjects (93, St) while the low constraint contexts practically never allowed cor- 
rect prediction witnin the 15 second period The moderate constraint texts 
were intermediate in Predictability, and, in that sense* more typical. A point 
a!*out these texts is that they demonstrate that constraint and Predictability are 
not quite the same. The constraint Produced by a text can be indexed by the num- 
ber of different words generated in the IS second period, Hore constraint is 
fewer word types. As can be seen from Table K the mean number of words (word 

Table 1 

Context Constraint and Target Predictability 
for Three Context Types 
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Type of Word Types Skilled Less Skilled 

High Constraint 12,4 92,9 94,4 

Moderate Constraint 27,8 £3,7 IS, 2 

Lou Constraint 36,4 J,2 0,1 



Kote; Number of Word Types is the total number of unique woMs produced 

per Context by 30 subjects within IS seconds. Data ar<r from Table Z 
of Perfetti and Roth <198lh 

types) generated for the high constraint contexts was much smaller than for the 
otner two contexts. Thus the target is more Predictable* in that most subjects 
Predict it, and the context is more constraining ™ that fewer words fit. 

Turning now to the identification results, the questions are (l) Aether degrading 
affected less skilled readers more than skilled readers; (2) whether context af~ 
fected less skilled readers more than skilled readers, 1*0 whether the effects of 
degrading were reduced by context. As can be seen from 2, the results an- 
swer each of these questions in the affirmative. Of course there were also the 
expected nam effrcts of content, degrading and skill. Highly constraining con- 
texts were practically unaffected by degrading. Moderate-constraint contexts 
showed little effect of deqradino except i\,r severe (42*) degrading, flty tantrast 
identification of isolated words and words in low constraint contexts were much 
affected by degrading* The exact nature of this context by degrading interaction 
Is informative. Its major component is the contract between the high constraint 
context am the other three. Degrading effects are in f*ct observed except when 
the word is completely predictable* Under such conditions, conceptual guidance 
is so powerful that minimal data from prkt is required. These situations a<-e 
not typical of most tents. 

As for reading skill* skilled readers were less iffected by context than Ids 
skilled readers. This result replicates thn of the previously described study* 
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Table 2 

Two-Uay Interactions of Context* Skill, art Degrading 
(Word Identification Latencies (Item Hearts) from Perfettl and Roth, 1980 







Context 




Degrading 


Isolation 


Low 


Moderate 


High 


0 


1.03 


.es 


.85 


.S7 


21 


1.29 


1.26 


.99 


.83 


42 


1.93 


1.52 


1.33 


.60 






Context 




Skill 










Low 


1.64 


i.ae 


1.18 


.67 


High 


1.19 


1.05 


.94 


.58 



Degrading 



Skill 


.0 


.21 


.42 


tow 


.90 


1.16 


1.14 


High 


,76 


.93 


1 .58 



In addition* the difference between skilled and less skilled readers decreased 
sys tematlcally with increasing contextual constraint* The two groups were «x- 
Imelly different for words In isolation and nonslgnlflcantly different wnen 
words were 941 predictable. Ultn respect to degrading* skilled readers were 
significantly faster than less skilled readers under all conditions* but 
their advanU9* was especially large at the highest level of degrading. The 
explanation for this effect appears to lie in the superior ability of the 
Skilled reader in applying higher level orthographic constraints. These kinds 
of constraints are exactly what Is needed to help Identify letters when Indi- 
vidual letters resist recognition. For example* evidence that the second 
letter is i supports the hypothesis that the first letter Is c over the hy- 
pothesis tfiat the first letter is a. Use of such knowledge is one of the 
factors that are pert of skilled readin9 and can, In fact, lead to hi liter 
basic word Identification rates. 

Reading Skill and Swjtivity to Discourse Context 

The preceding discussion has emphasized the possibility that basic processing rates 
>rtd not use of context are the main factor distinguishing sklllei from less skilled 
readers. Moreover less skilled readers are more dependent on context as a means 
of compensating for >ow rates of word Identification (see also Stanovich, 1981). 
However, this should not Imply that use of context Is something less skilled read- 
ers are especially good at. In fact they are not as able as skilled readers to 
predict words from context. In connection w"*i the experiments described above* 
children of different reading ability were a.ied to predict words Occurrin9 at the 
end of two sentence texts* The right columns of Table 1 show the success of these 
subjects In the prediction task. There are Interesting results In the boundary 
conditions of textual constraint eid In the normal textual constraint conditions* 
8> boundary conditions. 1 mean those texts that completely constrain the final 
word and those that orovlde practically no constraint. ■ the former cafe less 
skilled rMtn as well as skilled readers can Predict the target. In the latter 
case neither can predict It. However, In texts of moderate constraint, signif- 
icant differences emerge. Skilled readers can predict the target better than less 
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Skilled readers., This is unsurprising when we consider that the skill groups ire 
defined by their scores on comprehension test*. However, explanations are another 
matter* In our task* the texts were very short and required no sptcaii knowledge. 
One, for example, was the following: When t got nome from work, ! wanted to ea! 
a fruj_t. 1 went to the refrigerator ajnd not a gear* Pear is ivi'e ouen Predict* 
ed within thiTK second interval by skilled readers than by less skilled readers, 
Notice that the semantic constraint is very general ~~ a fruit. 

R efrigerato r Is an additional constraint. H was characteristic of less skilled 
readers that they often Ignored the fruit constraint and na,*Dd only something 
that would be found in a refrigerator, e.g. , mm * cake . Whether such subjects 
forgot the fruit constraint or whether they knew fewer fruit examples to name, 
or something else, is tot clear, tt is quite possible that the explanation will 
involve a tendency for semantic constraints from sentences before the one being 
processed to be forgotten or, at least, not honored, It 1* not possible yet to 
fully describe the source of this context difference. In any case it's clear that 
less skilled readers face Problems of context as well as Problems of decoding. 

Summary 

In this Paper, I have described a model of interactive Processing that is useful 
for describing word identification processes 1a discourse context. It is an 
example of what I called the weakly interactive type, as opposed to the strongly 
Interactive type. It does not assume tnat context directly alters basic IdentlfU 
cation processes but rather that it accelerates the rate of word activation given 
lower- level data* wnile more powerful models (e.g., Rumelhart ft McCletland, i981) 
may Prove necessary, the weakly interactive model allows a systematic account for 
several facts conce-ning reaoMno. ability. Those are that skilled readers Identify 
words more quietly, are less affected by context, and less affected by stimulus 
degrading compared with less skilled readers. Finally* while less skilled readers 
are more dependent on context to corapen,i' t e for less efficient word identification 
skills, they are also less able to use context to predict words. These factors 
obviously put less skilled readers at a double disadvantage. 
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